Conditioned medium from activated microglia promotes cholinergic differentiation in the basal forebrain in vitro.
In earlier studies we found that treatment with interferon-gamma (IFN-gamma) produced an 8- to 11-fold increase in choline acetyltransferase (ChAT) in cultured cells taken from Embryonic Day 16 (E16) septal nuclei with adjacent basal forebrain (SN/BF). Since younger cultures responded even more profoundly to IFN treatment, we have tested the possibility that the action of IFN (or its intermediate; see below) is to prompt the cholinergic differentiation of neuronal precursors. SN/BF cultures of various ages were labeled with a retrovirus engineered to express beta-galactosidase (Lac-Z), and ChAT-positive descendants of the retrovirally labeled precursors were counted. IFN-gamma treatment of cultures caused as much as an 8.8-fold increase in the proportion of ChAT-positive cells present in Lac-Z-positive clones, suggesting that IFN promoted cholinergic differentiation in precursor populations. By contrast, bFGF increased clone size but did not change the proportion of ChAT-positive cells. NGF affected neither. Only ameboid microglia present in the cultures responded to IFN with characteristic nuclear translocation of the signal transducing molecule p91, suggesting that a microglial-derived molecule may mediate the action of IFN. Consistent with this hypothesis, conditioned media from cultures of enriched, activated microglia also increased ChAT activity in a dose-dependent fashion. Conditioned media from an unstimulated macrophage/monocyte cell line (RAW 264.7) also proved extremely efficacious in raising ChAT activity. In addition, conditioned media from both activated microglia and RAW 264.7 cells increased the proportion of ChAT-positive cells in retrovirally labeled clones to the same extent as IFN itself, suggesting the possibility that they contain the molecule(s) that mediates the action of IFN. Preliminary characterization of this molecule suggests that it is a very stable and large protein. Together these data suggest that a molecule promoting cholinergic differentiation is produced by activated microglia and other macrophage-like cells. The identity of this molecule and its precise role in normal development await its further purification.